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1. Scope of the Document 
 
 
Scope of the present Document is the description of the Manufacturing Process of various 
Components/Assy made of composite and metallic materials, related to the AMSII UPPER 
TOF. 
 
For all the Components/Assy, the Manufacturing Process include mainly: 
 
 Purchasing of raw material according the Drawings 
 Tooling Design 
 Tooling Fabrication 
 Work-Cycle-Manufacturing 
 Checking & Parts Identification 
 

 
 

2. List of the main Components/Assy and related Drawings 
 

 
For a complete overview, the descriptions of the Manufacturing Process are related to the 
following typology of Components/Assy: 

 
 Dwg. AMS TOF 08-01 UT: Aluminium Alloy / Honeycomb Sandwich Panel Assy, 

which consists mainly of: 
 

 Dwg. AMS TOF 08-01-001 UT, Aluminium Honeycomb High  Density, thickness 
100,00mm (perforated) – Two panels of thickness 50,00, bonded in autoclave 
using structural film adhesive- supported by glass scrim open weave; 

 Dwg. AMS TOF 08-01-002 UT, Skin 3 made of Al 2024T81, thickness 0,50 mm;  
 Dwg. AMS TOF 08-01-003 UT, Skin 4 made of Al 2024T81, thickness 0,50 mm; 
 Dwg. AMS TOF 08-01-004 UT, Internal Bracket X DX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
 Dwg. AMS TOF 08-01-005 UT, Internal Bracket X SX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
 Dwg. AMS TOF 08-01-006 UT, Internal Bracket Y DX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
 Dwg. AMS TOF 08-01-007 UT, Internal Bracket Y SX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
 Dwg. AMS TOF 08-01-008 UT, Beam X DX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
 Dwg. AMS TOF 08-01-009 UT, Beam X SX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
 Dwg. AMS TOF 08-01-010 UT, Beam Y DX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
 Dwg. AMS TOF 08-01-011 UT, Beam Y SX, made of AL 7075/T7351 or 

equivalent to QQ-A-250/12;  
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 Dwg. AMS TOF 08-006 UT, Bracket DX, made of AL 7075/T7351 or equivalent to 

QQ-A-250/12;  
 Dwg. AMS TOF 08-007 UT, Bracket SX, made of AL 7075/T7351 or equivalent to 

QQ-A-250/12;  
 Dwg. AMS TOF 08-008 UT, Torsion Bar, made of AL 7075/T7351 or equivalent to 

QQ-A-250/12;  
 Various Epoxy/ Carbon Fibre and Aluminium inserts 

 
Moreover, the following additional metallic components belong to the kit of the Sandwich 
Panel Assy: 
 

 Dwg. AMS TOF 02-01-006 UT, Central Support A1 DX, made of AL 7075/T7351 
or equivalent to QQ-A-250/12;  

 Dwg. AMS TOF 02-01-007 UT, Central Support A1 SX, made of AL 7075/T7351 
or equivalent to QQ-A-250/12;  

 Dwg. AMS TOF 02-01-008 UT, Central Support A2 DX, made of AL 7075/T7351 
or equivalent to QQ-A-250/12; 

 Dwg. AMS TOF 02-01-009 UT, Central Support A2 SX, made of AL 7075/T7351 
or equivalent to QQ-A-250/12;  

  Dwg. AMS TOF 02-01-010 UT, Lateral Support  DX, made of AL 7075/T7351 or 
equivalent to QQ-A-250/12;  

 Dwg. AMS TOF 02-01-011 UT, Lateral Support SX, made of AL 7075/T7351 or 
equivalent to QQ-A-250/12;  

 Dwg. AMS TOF 03-01-001 UT, Central Support D1 DX, made of AL 7075/T7351 
or equivalent to QQ-A-250/12;  

 Dwg. AMS TOF 03-01-002 UT, Central Support D1 SX, made of AL 7075/T7351 
or equivalent to QQ-A-250/12;  

 Dwg. AMS TOF 03-01-003 UT, External Support DX, made of AL 7075/T7351 or 
equivalent to QQ-A-250/12;  

 Dwg. AMS TOF 03-01-004 UT, External Support SX, made of AL 7075/T7351 or 
equivalent to QQ-A-250/12;  

 
 
 Dwg. AMS TOF 05-01 LT/UT: Assy Honeycomb Inf. PMT, which consists of: 

 
 Dwg.  AMS TOF 05-01-001  LT/UT, Honeycomb Infer. PMT; 
 Dwg.  AMS TOF 05-01-003 LT/UT, Sheet Honeycomb Infer. PMT, made of 

Carbon/ Epoxy; 
 

 Dwg. AMS TOF 05-02 LT/UT: Assy Honeycomb Super. PMT, which consists of: 
 
 Dwg.  AMS TOF 05-02-001  LT/UT, Honeycomb Super. PMT; 
 Dwg.  AMS TOF 05-02-002 LT/UT, Sheet Honeycomb Super. PMT, made of 

Carbon/ Epoxy; 
 
 Dwg. AMS TOF 01-02-001 LT/UT: Support (Inferior) made of Epoxy/Carbon Fiber. 

 
 Dwg. AMS TOF 01-02-002 LT/UT: Support (Superior) made of Epoxy/Carbon Fiber. 
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 Covers made of Epoxy/Carbon Fibre, having 50-100 micron Aluminium liners, 

internally and externally, according the Drawings below: 
 
 Dwg. AMS TOF 09-001- UT, Cover Inf. 1 Plane X  
 Dwg. AMS TOF 09-002- UT, Cover Inf. 2 Plane X  
 Dwg. AMS TOF 09-003- UT, Cover Sup. Plane X  
 Dwg. AMS TOF 10-001- UT, Cover Inf. 1 Plane Y  
 Dwg. AMS TOF 10-002- UT, Cover Inf. 2 Plane Y  
 Dwg. AMS TOF 10-003- UT, Cover Sup.  Plane Y  

 
 
 Ribs, Plates and Reinforcement/Supports made of Epoxy/Carbon Fibre in solid 

laminates, having 50-100 micron Aluminium liners, internally and externally, 
according the followings drawings: 

 
 Dwg. AMS TOF 02-01-001- UT, Central Plate PMT X 
 Dwg. AMS TOF 02-01-002- UT, Lateral Plate A DX 
 Dwg. AMS TOF 02-01-003- UT, Lateral Plate A SX 
 Dwg. AMS TOF 02-01-004- UT, Lateral Plate B DX 
 Dwg. AMS TOF 02-01-005- UT, Lateral Plate B SX 
 Dwg. AMS TOF 03-02-001- UT, Reinforcement  Box DX-SX 
 Dwg. AMS TOF 03-02-002- UT, Reinforcement  Central Box  
 Dwg. AMS TOF 05-05-001- UT, Vertical Rib DX 
 Dwg. AMS TOF 05-05-002- UT, Vertical Rib SX 
 Dwg. AMS TOF 05-05-003- LT/UT, Reinforcement  Honey/Honey DX 
 Dwg. AMS TOF 05-05-004- LT/UT, Reinforcement Honey/Honey SX 
 Dwg. AMS TOF 05-05-005- UT, Reinforcement Box Honey DX 
 Dwg. AMS TOF 05-05-006- UT, Reinforcement Box Honey SX 
 Dwg. AMS TOF 05-05-007- LT/UT, Support Honey Inf. 
 Dwg. AMS TOF 05-05-008- LT/UT, Support Honey Sup. 
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3. Descriptions of the Manufacturing Processes 

 
 

The descriptions of the Manufacturing Processes are related to each typology of 
Components/Assy, as indicated on the previous point 2. 
 
 
 Dwg. AMS TOF 08-01 UT: Aluminium Alloy / Honeycomb Sandwich Panel Assy 

 
 

Considering all the constituents of the Aluminium Alloy / Honeycomb Sandwich Panel Assy, 
the Manufacturing steps have been followed as below: 

 
 1st STEP 
 

1. Preparation, cutting of metallic exagonal honeycomb, perforated, aerospace grade, high 
density; 

2. Bonding of the two panels of thickness 50mm, using structural epoxy adhesive film, 
supported with an open-mesh glass scrim, through autoclave process, 90 min. at 125°C, 
under vacuum + 3 bars positive pressure. 

3. NC machining, on both side of the Honeycomb assy, routing the inserts holes; 
4. NC machining  on both side of the Honeycomb Assy,  which permitted the location of 

reinforcement, inserts, etc. 
 
 
2nd STEP 
  
5. Preparation, trimming, drilling and cutting by NC of the Al skins and reinforcement; 
6. Preparation of all the inserts, metallic and in epoxy/carbon fibre; 
7. Cleaning of the component with MEK (methylethylketone); 
 
 
3rd STEP 

 
All the metallic components made of Al Alloy 7075/T7351 or equivalent to QQ-A-250/12 as 
listed above have been manufactured following the steps below: 

 
8. Processing the CATIA models, for each component; 
9. Programming  
10. CNC machining 
11. Finishing 
12. Dimensional checking 
13. Penetrant Liquid Inspection 
14. Protection through the application of Alodine, according the drawings 
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4th  STEP 
 
 

15. Preassembly all the components indicated in the previous steps 1, 2, 3. 
16. Dimensional checking, visual inspection 

 
17. Bonding all the components, Honeycom/Skins/ Metallic parts, reinforcement and insert, 

using structural film adhesive, in autoclave: cure by 125°C for 90 minutes , under 
vacuum bag, applying 3 bars positive pressure ; 

18. Cooling at room temperature and demoulding of the panel assy; 
19. Cleaning, visual inspection, tap testing; 
20. Dimensional control 
21. Finishing. 
  

 
 Dwg. AMS TOF 05-01 LT/UT: Assy Honeycomb Inf. PMT, and 
 Dwg. AMS TOF 05-02 LT/UT: Assy Honeycomb Super. PMT 

 
The Honeycomb/Assy above mentioned have been produced using appropriated tooling,  
following the works steps as below: 
a. Preparation of the tooling, liquid release application; 
b. Preparation of the Honeycomb 
c. Inserts positioning 
d. Cutting of kit epoxy/carbon fibre prepreg, style Plain Weave, 200 gr. 
      per square meter dry fibre; 
e. Lamination, lay up; 
f. Vacuum bagging; 
g. Cure in autoclave, by 125°C for 90 minutes, 5 bars pressure; 
h. Demoulding at room temperature; 
i. Trimming, drilling and cleaning in MEK 
j. Checking according the drawing. 

 
 

 Dwg. AMS TOF 01-02-001 LT/UT: Support (Inferior) and  
 Dwg. AMS TOF 01-02-002 LT/UT: Support (Superior), both made of 

Epoxy/Carbon Fiber. 
 

The Supports above mentioned have been produced using appropriated tooling, designed 
in order to obtain 20 pieces of both types in one autoclave cure, following the works steps 
as below: 

 
k. Preparation of the tooling, liquid release application; 
l. Cutting of kit epoxy/carbon fibre prepreg, style Plain Weave, 200 gr. 
      per square meter dry fibre; 
m. Lamination, lay up; 
n. Vacuum bagging; 
o. Cure in autoclave, by 125°C for 90 minutes, 5 bars pressure; 
p. Demoulding at room temperature; 
q. Trimming, drilling and cleaning in MEK. 
r. Checking according the drawing. 
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 Covers made of Epoxy/Carbon Fibre, having 50-100 micron Aluminium liners, 

internally and externally: 
 
The Covers as listed and the related point above have been manufactured through the 
following work steps: 

 
a. Preparing of the dedicated lay up molds; 
b. Liquid release application; 
c. Lamination – Lay up of epoxy carbon fibre prepreg, style Plain weave, 200 gr/sqm dry 

fibre; 
d. Vacuum bagging; 
e. Cure in autoclave by 125°C, 90 minutes, 3 bars positive pressure; 
f. Demoulding 
g. Application of 100 microns aluminium liners, internally and externally; 
h. Bonding of the aluminium liners in oven, by 80°C, under vacuum bag (700 mmHg); 
i. Trimming and drilling by CNC program; 
j. Checking in compliance with the drawings. 
 
 
 
 Ribs, Plates and Reinforcement/Supports made of Epoxy/Carbon Fibre in solid 

laminates, having 50-100 micron Aluminium liners, internally and externally  
 
 
The above components have been realized through the following main work steps, in 
appropriated tooling, designed respecting each drawing of the components: 

 
a. Tooling preparation – release application; 
b. Raw material preparation; 
c. Lamination; 
d. Cure in autoclave by 125°C, under vacuum bags, 3 bars positive pressure; 
e. Demoulding; 
f. Trimming and Drilling using CNC machine; 
g. Checking according the related drawings. 
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4. Certifications of Compliance(CoC) in Attachments 
 
 

Certification of Compliance (CoC)  of each raw material used, also special processes likes 
“Liquid Penetrant Inspection” and Alodine surface treatment have been attached on the 
present document; precisely for: 
 

- Low density metallic Honeycomb; 
- High density metallic Honeycomb; 
- Aluminium skins and reinforcement; 
- Structural Adhesive Film; 
- Epoxy Carbon Prepreg; 
- Aluminium Alloy 7075T7351 for machined parts; 
- Liquid Penetrant Inspection 
- Alodine surface treatment 

 
 

ATTACHMENT  1: SP  Epoxy Carbon Fabric 

ATTACHMENT  2: SP  Epoxy Carbon Fabric 

ATTACHMENT  3: SP  Epoxy Carbon Fabric 

ATTACHMENT  4: SP  Epoxy Carbon Fabric 

ATTACHMENT  5: 3M  Film Adhesive 

ATTACHMENT  6: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  7: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  8: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  9: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  10: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  11: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  12: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  13: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  14: AVIOMETAL ALUMINIUM ALLOY 7075T7351 

ATTACHMENT  15: HONEYCOMB & DERIVATI 

ATTACHMENT  16: HONEYCOMB & DERIVATI 
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